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We claim: 



. . A Ugh, controiung fi,^ fte fito having a firs. and a second s»ft«. comprising: 

a polymerized polymer network, comprising: 

a crosslinked high molecular weight polymeric material; and 
a low molecular weight cholesteric liquid crystal (CLC) material. 

whereinthehighmolecularweightandthelowmolecularweightfonnamaterialhaving 

cholesteric liquid crystal (CLC) order, the CLC order oriented with respect to the fir^ 
and the second surfaces, and 

wherein Ugh, having a firs, polarization and a Brst bandwidfl, incident on fte firs, sur&ce is 

2^ly reflcced fiom tt,e fiUn. and ligh, having a second polarization and 

.he firs, bandwidth incident on fl,e firs, suAce is no, subsuntially reflected fiom tire filn, 
and wherein an elecWc field impressed in tiae film substantially changes fte firs, 
bandwidth of reflection of light having the first polarizatioa 

2. The light controlling fihn of claim ..wh«einfl,ec„»slinked high molecniar weight polymeric 

matenal is less tiian 20% by weight of the fihn. 

3. tie ligh, con^Uing fife of claim 2, wherein fte crosslinked high molecular weight polymeric 

matenal is less than 15% by weight of tiie fihn. 

4. Tb. ligh, controlling film of claim 3, when=in fte c^sslinlced high molecular wdgh, polymeric 

matenalislessflianl2%byweigh,offliefihn. 
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5. me Ught controlling film of claim 1, wherein the proportion of crosslinked high molecular 

weight material to low molecular weight material is substantially constant across the fihn 



3 first surface to the second surface. 



6. The light controlling fihn of claim 1 , fiuther comprising a first electrically conducting 
adjacent to the first surface, the Grst electrically conducting material for i 



material 



, .^^.^^j uijuuuuuiig maienai lor impressing an 

electfo field in ^ Blm. the first electricaUy oonducttag material transmitting ligl,, having 
4 the first l)andwidth. 



7. The apparatus of claim 6. fbrther comprising a second electrically conducting material adjacent 
to the second snrftce. wherein a voltage applied between the first and the second electricaUy 
3 ««"d"':1iig material mipresses an electric field on in the fihn. 

1 ■ 8. tte apparatus of clahn 7. wherein the second electrically conducting material transmits Ught 

2 havmg the first bandwidth. 

9. Tlie apparatus of claim 7. wherein the first polarization is a circular polarization. 

1 0. The apparatus of claim 9, further comprising a transparent quarter wave retardation plate in 

close proximity to the first sux^, whereby linearly polarized light incident on the ' 
transparent quarter wave retardation plate is controUably reflected. 

11 . The apparatus of claim 6, fiirther comprising a means for applying an electric field in the fihn. 

the electric field vaiying spatially over the first surface, whereby polarized light is 
controUably reflected for display purposes. 



12. The apparatus of claim 6, further comprising optical communication means, whereby the 

bandwidth of light in the optical communication means is controlled. 

13. Tie apparatus of claim 6, fiarther comprising means for directing light on to the first surface, 

and means for receiving light from the first surface, whereby polarized light with a 
controllable bandwidth produced in the means for receiving light. 
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1 14. The apparatus of claim 6, further comprising laser cavity means, whereby the bandwidth of 

2 ^eligl^t'outputofthe laser cavity meaiis is controlled by the fihn when the film is used 

3 a reflective element in the laser cavity. 

1 1 5. The apparatus of claim 6, further comprising a transparent quarter wave retardation plate in 

2 close proximity to the first surface, whereby linearly polarized light incident on the 

3 transparent quarter wave retardation plate is controUably reflected. 
4 

5 1 6. A method of making a light controlling fihn, the fihn having a first surface and a second 

6 surface, comprising: 
7 

8 applying a mixture of high molecular weight polymeric material and low molecular weight 

9 Polynieric material on a surface which produces a CLC order in the mixture; and 
10 

1 1 crosslinking the high molecular weight polymeric material so that the low molecular weight 

12 material does not significantly diffuse and remains uniformly distributed in the fihn; 
13 

14 wherein light having a first polarization and a first bandwidth incident on the first surface is 

1 5 substantially reflected fi-om the fihn, and wherein light having a second polarization and 

1 ^ the first bandwidth incident on the first surface is not substantially reflected from the film, 

1 7 and wherein an electric field impressed in the fihn substantially mcreases the first 

18 bandwidth of reflection oflighthavmg the first polarization. 

1 
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17. The method of claim 16, wherein the step of crosslmking takes place inatimet, short 
compared to the time t, in which the low molecular weight material can significantly 



3 dififtise. 



1 8. 11= method of clain. 1 7, wherein th« step of crosslinking Wees place include, taadiation of 
the film by high intensity ultraviolet radiation. 

19. Tie method of claim 18. wherein the «ep of csslinking take, place includes imuliadonof 
Uie fihn by high intently ultraviolet radiation having a radiation intensity of greater than 0.1 



3 watts/cm^. 



20. The method of claim 16. wherein the step of crosslinking takes place includes inadiation of 
the film by high energy electrons where the electron whe^ the electron energy deposition 
IS substantially constant throughout the fihn. 

21. The method of claim 16, wherein the step of crosslmking takes place includes irradiation of 

the fihn by Ught which is substantially uniformly absorbed throughout the fihn. 

22. The method of claim 16, wherein the step of crosslinking takes place includes heating the 

fihn substantially uniformly throughout the film. 
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. A system for controUing unpolarized electromagnetic (EM) radiation comprising: 



a substrate; 

a single layer of material on the substrate, the material reflectmg the electro-magnetic (EM) 

radiation, the reflected EM radiation being polarized, the reflected EM radiation having a 
bandwidth; 

an electric field generator for generating a variable electric field in the layer of material; and 
a controller for controlling the electric field generator; 

whereby the controller controls the electric field generator to generate a field in the layer of 
material and whereby the bandwidth of the reflected EM radiation changes in response to the . 
change of the electric field. 

24. A switchable reflective polarizer for reflecting light of a first polarization, wherein the 

bandwidth of polarized Ught reflected fi-om the reflective polarizer may be changed from a 
broad bandwidth to a narrower bandwidth by the application of an voltage to the reflective 
polarizer. 

25. The switchable reflective polarizer of claim 24 in combination with an additional switchable 

reflective polarizer reflecting the opposite polarization, whereby the bandwidth of all light 
reflected from the combination may be changed torn a broad bandwidth to a narrower 
bandwidth by the application of an voltage to.the reflective polarizer. 

26. The switchable reflective combination of claim 25 controUably reflecting visible light in 

combination with a broad band infra-red reflecting and visible transmitting component, 
whereby visible light may be controllably transmitted and infra-red light may 'be reflected. 
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1 27. The switchable reflective combination of claim 25 controllably reflecting visible Ught in 

2 combination with a switchable reflective combination of claim 25 controllably reflecting 

3 "^'■'■edHght.yhereby visible light may be controllably transmitted and infia-^^^ 

4 may be controllably tonsmitted. 
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